OBJECTIVE: Physicians are mandated to offer treatment choices to patients, yet not all patients may want the responsibility that entails. We evaluated predisposing factors for, and long-term consequences of, too much and not enough perceived decision-making responsibility among breast cancer patients. DESIGN: Longitudinal assessment, with measurements collected just after surgical treatment (baseline) and 6-month follow-up. PARTICIPANTS: Women with early-stage breast cancer treated surgically at eight NYC hospitals, recruited for a randomized controlled trial of patient assistance to improve receipt of adjuvant treatment. MEASUREMENTS: Using logistic regression, we explored multivariable-adjusted associations between perceived treatment decision-making responsibility and a) baseline knowledge of treatment benefit and b) 6-month decision regret. RESULTS: Of 368 women aged 28-89 years, 72 % reported a "reasonable amount", 21 % "too much", and 7 % "not enough" responsibility for treatment decisionmaking at baseline. Health literacy problems were most common among those with "not enough" (68 %) and "too much" responsibility (62 %). Only 29 % of women had knowledge of treatment benefits; 40 % experienced 6-month decision regret. In multivariable analysis, women reporting "too much" vs. Findings were similar for women reporting "not enough" responsibility, though not statistically significant. CONCLUSION: Too much perceived responsibility for breast cancer treatment decisions was associated with poor baseline treatment knowledge and 6-month decision regret. Health literacy problems were common, suggesting that health care professionals find alternative ways to communicate with low health literacy patients, enabling them to assume the desired amount of decision-making responsibility, thereby reducing decision regret.
BACKGROUND
Physicians are mandated to offer treatment choices to breast cancer patients, 1 and for many women, greater involvement in, or responsibility for cancer treatment decisions can improve knowledge of treatment benefits, enhance decision satisfaction and improve quality of life. [2] [3] [4] Prior studies show that breast cancer patients who feel they are not given enough responsibility for treatment decision-making have poorer treatment knowledge, and report lower satisfaction and worse quality of life. [2] [3] [4] However, not all women want to take more responsibility for their cancer treatment decisions, 5, 6 and may feel overwhelmed, distressed or anxious immediately following their diagnosis, 7, 8 leaving them ill-prepared to handle the choices they are given. One study has documented cross-sectional associations between both higher and lower than preferred level of decisionmaking and decision regret. 9 However, to our knowledge no studies have examined longer-term consequences.
To enhance our understanding of the characteristics of, and consequences for, women who feel they have more decisionmaking responsibility than preferred, we explored the associations between breast cancer patients' perceived degree of responsibility for treatment decision-making and a) knowledge of the benefit of surgical and adjuvant treatments discussed with one's physician and b) regret of decisions after 6 months. Treatment knowledge and decision regret are important metrics, as insufficient knowledge of treatment benefit has been associated with non-use and early discontinuation of breast cancer treatments in prior research, [10] [11] [12] and decision regret is itself a negative emotion and adverse psychological event. 13 We also explored how sociodemographic, clinical and other factors (health literacy, selfefficacy, trust in physician, communication with physician) were associated with perceived degree of responsibility for treatment decision-making. Identifying modifiable factors associated with patients' perceived responsibility for decision-making may help to shape interventions to improve treatment knowledge and reduce future decision regret.
METHODS

Study Design and Participants
Participants for this descriptive study included women enrolled in a randomized controlled trial (RCT) evaluating the effect of patient-assistance programs on receipt of adjuvant therapies among minority and non-minority women recently operated on for early stage breast cancer. Women were identified from pathology reports and recruited from eight New York City hospitals, including four tertiary referral centers and four municipal hospitals between October 2006 and August 2009. If women had undergone definitive surgical treatment for a new, primary stage I or II breast cancer at one of the participating sites, and were candidates for adjuvant treatment, they were eligible for inclusion in the trial. In addition, women had to speak English or Spanish, and their surgeon had to provide consent before they could be contacted. Women were considered ineligible if they had received neoadjuvant therapy, were not capable of consent, had a poor prognosis (i.e. serious health condition likely to impact breast cancer treatment or long-term survival), or were not consented within 6 months after their definitive surgery. Institutional review board (IRB) approval was obtained from all participating sites.
A total of 374 women were enrolled in the original RCT (see Fig. 1 for eligibility/exclusions). RCT results will be published in a separate paper. Our analysis included the 368 women from the RCT who provided information on perceived degree of responsibility for treatment decisionmaking at baseline. Baseline surveys were conducted after women underwent surgical treatment and had met with an oncologist to discuss adjuvant treatment options. Spanishspeaking women were interviewed in Spanish by trained bilingual interviewers. Surveys were translated into Spanish and back-translated into English to ensure consistency across language. A total of 327 women also completed a 6-month follow-up telephone interview and were considered for the analysis of 6-month decision regret. Trained study interviewers also performed follow-up telephone interviews.
Measurements
Baseline telephone surveys assessed women's perceived responsibility for treatment decision-making, self-efficacy (e.g. comfort voicing concerns to physician), health literacy, trust in and communication with physician, and knowledge about the benefits of breast cancer treatments they had discussed with their physician. Women were then surveyed 6 months after baseline to assess decision regret.
The independent variable of interest, measured at baseline, was perceived degree of responsibility for making decisions about breast cancer treatment; "How much responsibility for making treatment decisions did you have?" ("not enough", a "reasonable amount", "too much").
Dependent variables included a) treatment knowledge measured at baseline, and b) regret of decisions measured at 6-month follow-up. Adequate treatment knowledge was defined as answering the following questions correctly: "A woman can have a mastectomy or have a lumpectomy with radiation. Which treatment do you think is more likely to keep the cancer from coming back?" (correct answer = mastectomy); 14 for those who discussed chemotherapy with their physician, "Do you believe that chemotherapy makes it less likely for the cancer to come back?" (correct answer = yes); and for those who discussed hormone therapy with their physician, "Do you believe that hormonal treatment makes it less likely for the cancer to come back?" (correct answer = yes). Surgical knowledge alone was considered adequate for women who had not discussed chemotherapy or hormonal treatments with their physician. Decision regret at 6 months was measured with the following question: "If I had to do it over, I would make a different decision about breast cancer treatment". Original response categories included: "strongly agree", "somewhat agree", "neither agree nor disagree", "somewhat disagree", "strongly disagree". We considered those who "strongly disagreed" to have no decision regret, while we considered those who "less than strongly disagreed" to have decision regret.
Covariates of interest measured at baseline included age, race/ethnicity, marital status, income, education, health insurance and stage at diagnosis. Health literacy was measured with a single item assessing frequency of problems understanding written information about one's medical condition. Original response categories included: never, occasionally, sometimes, often, and always. We dichotomized responses ("never" vs. "occasionally /more frequently"). A single item measured self-efficacy; "At the time of your breast cancer diagnosis in general when talking with doctors, how much would you say you spoke up for yourself and voiced your concerns?" Original response categories included: "none", "a little bit", "somewhat", and "a great deal". Responses were dichotomized ("a great deal" vs. "< a great deal").
Using principal components factor analysis with orthogonal rotation to group similar items into scales, six items grouped together as a trust in physician scale (α=0.71) (I am confident in my doctor's judgment about my medical care; I can tell my doctor anything; My doctor sometimes pretends to know things when he is not sure; My doctor would always tell me the truth about my health; even if there was bad news; My doctor is well qualified to manage medical problems like mine; How much do you trust your doctor (on a scale of 1-10)?). 15 Five other items grouped together as a physician communication scale (α=0.82) (Your doctor gave you the information you needed to make a decision about your cancer treatment; Your doctor discussed different types or choice of treatment(s); Your doctor discussed the pros and cons of each choice with you; Your doctor explained what to expect during the treatment process; How much did your doctor ask you for your input or opinion about which treatment you preferred?). 16 Questions with missing responses were imputed to the midpoint, and scales were recalibrated to a 100 point scale.
Statistical Analysis
Descriptive analyses were used to profile the baseline sample (n = 368). Summary statistics were computed according to perceived degree of responsibility for treatment decision-making, comparing groups by age, race/ ethnicity, income, education, and other covariates. We used chi-square tests for categorical variable comparisons, and ttests for continuous variable comparisons. Key factors significantly associated with perceived responsibility for decision-making in bivariate analyses (p<0.05) are highlighted in the Results.
To explore the association between perceived degree of treatment decision-making responsibility and a) baseline treatment knowledge and b) 6-month decision regret, we used logistic regression to model binary outcomes for each relationship. Odds ratios compare women with "too much" and "not enough" perceived decision-making responsibility to those with a "reasonable amount" of perceived responsibility, as the referent category. For each analysis, covariates included in adjusted models were those significantly associated with independent and dependent variables of interest in bivariate analysis.
RESULTS
Patient Characteristics
Of 368 women aged 28-89 years enrolled at baseline, 45 % were White, 20 % Black, 31 % Hispanic and 5 % Asian/ Pacific Islander/other (see Table 1 ). Seventy-eight percent had a high school education or higher; 28 % earned < $15,000/year. Fifty-two percent of women had commercial insurance, while 26 % were uninsured/covered by Medicaid. The majority completed interviews in English (77 %).
Seventy-two percent of women reported a "reasonable amount", 21 % "too much", and 7 % "not enough" responsibility for treatment decision-making. These groups differed significantly (p<0.05) with respect to race/ethnicity, household income, education, health insurance, health literacy, self-efficacy, trust in physician, and communication with physician (see Table 2 ).
The majority of women reporting a "reasonable amount" of responsibility were White (53 %), earned > $150,000/ year (33 %), completed college (53 %), had commercial health insurance (61 %) and a great deal of self-efficacy (61 %). In contrast, the majority with "not enough" responsibility were Black (42 %), earned < $50,000/year (58 %), did not finish high school (39 %), did not have commercial insurance (62 %) and had low self-efficacy (69 %). The majority with "too much" responsibility were Hispanic (68 %), earned < $15,000/year (54 %), did not finish high school (37 %), and had Medicaid or no insurance (55 %), despite having a great deal of selfefficacy (64 %). Health literacy problems were most common among women with "not enough" and "too much" responsibility for treatment decision-making (68 % and 62 % respectively) compared to women with a "reasonable amount" of responsibility (50 %). On average, women with low health literacy completed fewer years of education; only 33 % completed college compared to 63 % of women with no health literacy problems. In addition, a great deal of selfefficacy was most common among women with "too much" responsibility (64 %) as compared to women with "not enough" responsibility, who were least likely to voice their concerns (31 %).
Trust in physician was lowest among women with "not enough" responsibility (mean score=89±12); physician communication was poorest in this group as well (mean score=61±24). Overall, trust and communication scores were positively correlated with one another (ρ=0.33), and mean scores for both trust and communication were similar between women with a "reasonable amount" and "too much" responsibility for treatment decision-making (see Table 2 ). Both baseline knowledge of treatment benefit and 6-month decision regret were associated with perceived decision-making responsibility. Overall, 29 % of women had adequate knowledge of treatment benefit, and this percentage differed according to degree of responsibility for decision-making; 33 % of those reporting a "reasonable amount", versus 23 % of those reporting "not enough" and 15 % of those reporting "too much" responsibility. Forty percent of women in the sample reported decision regret at 6 months, and this percentage also differed according to degree of treatment decision-making responsibility; 31 % of women reporting a "reasonable amount" of responsibility, versus 64 % of women reporting "not enough" and 65 % of women reporting "too much" responsibility (see Table 2 ).
Logistic Regression Analysis
Treatment Knowledge at Baseline. In multivariable analysis adjusted for age group, race/ethnicity, household income, education, health insurance, breast cancer stage, health literacy, self-efficacy and physician communication, women reporting "too much" responsibility for treatment decision-making were significantly less likely than those reporting a "reasonable amount" of responsibility to have adequate knowledge about the benefits of breast cancer treatment ([OR] = 0.44 [95 % CI] 0.20-0.99; model c= 0.7343, p<0.01) (see Table 3 ). Women reporting "not enough" responsibility were also less likely to have adequate treatment knowledge, although in this small group, the result was not statistically significant ([OR] = 0.73 [95 % CI] 0.22-2.47).
Decision Regret at 6 Months. Women reporting "too much" responsibility for treatment decision-making were significantly more likely than those reporting a "reasonable amount" of responsibility to express decision regret at 6 months ([OR] = 2.91 [95 % CI] 1.40-6.06; model c= 0.7937 p < 0.001), after adjusting for race/ethnicity, household income, education, health insurance, trust in physician, health literacy, self-efficacy, and physician communication (see Table 3 ). Women reporting "not enough" responsibility were also more likely to express decision regret. The result was not statistically significant ([OR] = 2.82 [95 % CI] 0.77-10.3).
DISCUSSION
Healthcare mandates are often created with an ideal, clear purpose in mind, but when implemented across a variety of diverse practices and populations, unintended consequences may appear. Few would argue with the importance of informing patients about necessary treatments for breast cancer, or the importance of enabling choice about equivalent treatment options. However, in reality, not all patients are uniformly equipped or adequately prepared to make these treatment choices. Similarly, not all physicians are equipped to tailor informational approaches across a diverse population of patients who may approach complex decision-making in very different ways. Despite these key variabilities, physicians are mandated to offer treatment choices to their patients in an era of patient-centered care. 1 It is well-established that many women wish to be actively involved in cancer treatment decisions, 17, 18 and greater involvement among those who desire it can improve knowledge of cancer treatment benefits and enhance decision satisfaction and quality of life among breast cancer patients. [2] [3] [4] However, our results show that 21 % of women felt they had "too much" treatment decision-making responsibility. Some women may feel overwhelmed or burdened by treatment choices, 19, 20 particularly if they are not also given the tools to understand and weigh the benefits and harms of these choices. 7, 8, 21 Despite the recognition that such a group of women exists, prior work has largely overlooked potential negative experiences of women who express having "too much" treatment decision-making responsibility. While one other study also reported that having more involvement in treatment decision-making than preferred was associated with decision regret, 9 the analysis was cross-sectional, making determination of causality impossible. In contrast, our study incorporated a longitudinal design, and demonstrated a lasting consequence of having "too much" perceived treatment decision-making responsibility-the persistence of decision regret after 6 months.
Several key differences among women according to perceived degree of decision-making responsibility are worth noting. The majority of women reporting "too much" responsibility were Hispanic, compared to those reporting "not enough" responsibility, who were primarily Black, and those reporting a "reasonable amount" of responsibility, who were primarily White. These differences in preferred degree of responsibility by race/ethnicity may reflect underlying cultural differences. Historically, trust of medical professionals has been an issue among Black patients. 22, 23 Patients with limited trust in their physicians may wish to be more involved in their own treatment decisions as a result of this mistrust. Trust-in-physician scores were in fact lowest among women reporting "not enough" responsibility for decision-making, many of whom were Black. In contrast, Hispanic/Latina women may prefer for their physicians to make most of the decisions about treatment, [24] [25] [26] and may be more prone to feeling they have "too much" responsibility in the face of complex decisions.
Health literacy and education were also strongly linked to women's sense of responsibility for treatment decisionmaking in our analysis, suggesting that patients' health literacy could be used to guide physicians' discussions of breast cancer treatment. Women who perceived their degree of decision-making responsibility as either "too much" or "not enough" had low levels of health literacy and education, despite variation in self-efficacy and physician communication scores. Improving patient knowledge about cancer treatments can enable patients to become more engaged in their own treatment decisions, resulting in improved satisfaction with treatment outcomes. 7, [27] [28] [29] [30] A great deal of self-efficacy, the tendency to voice concerns, was most common among women reporting "too much" responsibility. Conversely, women reporting "not enough" responsibility, were least likely to voice their concerns. These findings suggest that physicians may require alternative strategies or tools to accurately assess how much responsibility women want, especially for those who may not be the most assertive or talkative with their physicians. Adding to their burden, we observed poor health literacy and poor physician communication in the group of women reporting "not enough" responsibility, which, when combined with low self-efficacy, is likely to leave women ill-prepared to make complex decisions about cancer treatment, despite their desire to be involved.
Of equal concern is the finding that women who felt they had "too much" decision-making responsibility expressed this sentiment, despite reporting a great deal of self-efficacy. This suggests that even among women with a high degree of self-efficacy and high degree of physician communication, without adequate health literacy, information communicated by physicians may be poorly understood, 5 leaving these women ill-prepared to take control over treatment decisions.
In the current era of patient-centered care, by finding ways to tailor communication to low health literacy patients, physicians can equip patients with better knowledge and understanding of treatment choices to enable women to want to take more responsibility for their treatment decisions. While tailoring communication during the treatment decision-making process represents a formidable challenge for breast cancer physicians, doing so may help improve patients' knowledge of treatment benefits and reduce future decision regret.
Existing breast cancer decision-aid tools have been shown to improve patient knowledge, enabling patients to take a more active role in their own treatment decisions, and resulting in improved satisfaction with treatment outcomes. 7, [27] [28] [29] [30] Better integration of such tools into practice could help breast cancer physicians, general practitioners, clinical staff and patient educators working with breast cancer patients to tailor their communication about treatment options to patients with varying levels of health literacy.
Some important limitations to our study deserve mention. The overall sample was small, and only 27 women comprised the group indicating "not enough" treatment decision-making responsibility. Perhaps as a result, we did not observe statistically significant findings in this group of women. In addition, women were recruited from eight NYC hospitals, which may not be representative of other hospitals in the U.S. Finally, women who declined to participate may have differed from participants.
CONCLUSIONS
Poor treatment knowledge at baseline and experience of 6-month decision regret was common among breast cancer patients, particularly among women who felt they had "too much" responsibility for making their cancer treatment decisions. Few would argue against the need for women to be informed of their treatment options. However, we must pay attention to those who are likely to feel unduly burdened by this responsibility. As health care professionals, we must equip all women with better decision-making tools upfront, so they can become better-informed about treatment options and more comfortable with the responsibility for making these complex decisions. By finding alternative ways to communicate with low health literacy breast cancer patients, we can aim to improve knowledge of treatment benefit and reduce long-term decision regret.
